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V- I Prope"^ a fluid agam^aid nrs, section » increase a coding rate of 
said firs, sectiorWcative .o a cooling rate of said second section. 
2 . The method as recited in Calm 1 . wherein said fluid comprises a gas. 
3 The method as recited in claim , . wherein said propelling step generally 
minimizes a gradient between a temperature of said firs, section and a 
temperature of said second section. 

• a- r i*\ m ^ Wherein the propelling step comprises 
r ai 4 The method as recited in claim 1 , ^herein v 

lC l , ■ , ^rtadi section to provide impingement cooling at 

impinging said fluid against sa^ifst sect.on p 

said first section. 

S. The method as recited in Calm , . wherein the propelling step remains 
constant during quenching. 

■ 6. The method as recited in Cairn , , wherein the propping step varies during 

quenching. 

7 . The method as recited in Calm 6. wherein the propelling step varies by 
adjusting a pressure of said fluid. 

8. A method of adjusting the cooling rate of a/rglng during quenching. 

n comprising the steps of: / 
I* ^providing a forging having a first/«ion with a first cooling rate and a 

„ ^ / second section having a seconc/cooling rate; and 
°~ pro pe,,,ngafluldaga,nstsa/«rstsec,ionln.ordertominimi Z ea 

differentia, between said /st cooling rate and said second coolmg rate. 
9. The method as recited in Calm 8, wherein said fluid is a gas. 
,0 The method as recited in Cairn 8. wherein said propelling step generally 
minimizes a gradient between a temperature o, said first section and a 
temperature of said second section. 
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[cl 1 ] 11. The method^ recited in claim 8^b^etrrfhe propelling step comprises 

impinging saicr^Wfdag^ section to provide impingement cooling at 

said first^eCflonT 

[cl 2] 12. The method as recited in claim 8, wherein the propelling step remains 

constant during quenching. 

[cl 3] 1 3. The method as recited in claim 8, wherein the propelling step varies during 

quenching. 

[cl 4] 1 4. The method as recited in claim 1 3, wherein the propelling step varies by 

adjusting a pressure of said fluid. 

[cl 5] 1 5. An apparatus for quenching a material, the i^aterial having a first section 

and a second section, said apparatus comprising: 
yg a/support for receiving the materi^lf and 

^1 .an outlet adjacent said support for impinging a fluid against the first 

B 0^ r 



section of the material, so thaft a cooling rate of the first section increases 
relative to a cooling rate o£4he second section. 

s [cl 6] 1 6. The apparatus as recited in claim 1 5, wherein said outlet has a diameter (d) 

Li. 

L, and is positioned a distance (Z) from the material placed in said support, and 

*M Z/d is between approximately 1 .0 and 6.0. 

Q 

[cl 7] 1 7. The apparatus as recited in claim 1 5, wherein said outlet comprises a 

plurality of outlets each having a diameter (d), adjacent outlets having a spacing 
(s) therebetween, and s/d is less than approximately 26.0. 

[cl 8] 1 8. The apparatus as recited in claim 1 7, wherein said spacing is a 

circumferential spacing (X) and X/d is less than approximately 26.0. 

[cl 9] 1 9. The apparatus as recited in claim 1 7, wherein said spacing is a radial 

spacing (Y) and Y/d is less than approximately 24.0. 

[c20] 20. The apparatus as recjted in claim 1 5, wherein said outlet comprises a 

plurality of outlets in an annular pipe. 
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